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A method of transmitting data in a borehole, the 
method comprising providing an electric signal 
representative of the data to.be transmitted, 
converting said electric , signal into a some 
signal and propagating said sonic signal along an 
elongate member, said data being transmitted from 
one side to the other of a physical obstruction xn 
said elongate member, the conversion of the 
electric signal into the sonic signal bexng 
effected at a location on said one side; 
characterised in that said sonic signal is 
converted into an electrical signal on said othexr 
side of said obstruction and said data is stored 
on said other side for subsequent retrieval. 



A. method according to claim l, in which the 
subsequent retrieval is effected by a pick-up tool 
lowered down the borehole to a location adjacent 
2i the obstruction. 

3 A method according to claim 1, in which conversion 
from the electric signal to the sonic signal 
includes digital modulation of a carrier frequency 
in the range 100 Hz to 10 kHz. 

4 A method according to claim 1, in which the sonic 
transmission is effected by longitudxnal 

30 vibration- 

5 A method according to claim 1, in which the 
' elongate member is a drill stem, the obstruction 

is a shut-in valve in the drill stem, and the data 
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comprises pressur.e-versus-time in the drill stem 
beneath the shut-in valve - 

Apparatus for transmitting data in a borehole, the 
apparatus comprising a ' transmitter and a 
the transmitter including means for converting 
data parameters into an electric signal and first 
transducer means responsive to said electric 
signal to generate an acoustic signal, the first 
transducer means being adapted for physical 
coupling to an elongate member extending along the 
borehole whereby the acoustic" signal is propagated, 
in said elongate member? the receiver comprising 
second transducer means adapted for physical 
coupling to said elongate member to produce an 
electrical output corresponding to said acoustic 
signal, and signal processing means connected to 
receive said output and operative to process the 
data into a condition for onward transmission; 
characterised in that said signal processing means 
includes memory means for storing received data, 
and means for transferring data from the memory 
means to a pick-up tool lowered to an adjacent 
location in the borehole. 

Apparatus according to claim 6 for use in 
transmitting data from one side to the other of an 
obstruction in said elongate member, the first 
transducer means being coupled, in use, to the 
elongate member at a location, on said one side of 
the obstruction, and the second transducer means 
being coupled, in use, to the elongate member at 
the other side. of the obstruction. 
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1 3. Apparatus according to claim 6, in which the first 
transducer means' is a magnetostrictive transducer 
adapted to be mounted to the elongate member to 
produce longitudinal sonic vibrations in it. 



9. Apparatus according to claim ?, in which the data 

7 parameter converting means is a fluid pressure 

8 transducer for monitoring fluid pressure below 
g said obstruction - 



10. Apparatus according to claim 6, in which said 
second transducer means comprises a mechanical 
bandpass filter and a piezoactive element mounted 
14 i n series on the elongate member . 

16 11- Apparatus according to claim 6, in which the 

17 signal processing means includes electronic filter- 

18 means . 
19 

20 12- Apparatus according to claim 6, in which the 

21 pick-up tool includes further memory means in 

22 which the data may be stored until the pick-up 
tool is returned to the surface. 



13. Apparatus according to claim 6, in which the 

26 pick-up tool includes means for transmitting the 

27 data to the surface via a cable. 
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1 CLAIMS 
2 



3 1. A method of transmitting data in a boron 1 , tho \ 

4 mothod oompriaing providing an olaotrio signal , 

5 rapraaantativa of tha data to ba transmitted, 

6 oonvarting said electric signal into • sonio 

7 signal, propagating said sonic signal along an 

8 olongata member, and prooaaaing the sonie signal 

9 for onward transmission. I 
10 

11 2. A method aoeording to claim 1, in vh ion data Is 

12 transmitted from one side to the other of a 

13 physical obotruotlon in aald elongate member, the 

14 conversion of the eleetrio signal into the aonio 

15 signal being effeoted at a looatlon on said one 

16 side, and the proeessing being effeoted st said 

17 other side. 

19 3. A method according to elaim 1 or claim 2, in whioh 

20 said prooassing eomprisos storing the data for 

21 subsequent retrieval. j 

22 ' 

23 4. A method according to olaim 3, in which tha , 

24 subsequent retrieval ia affected by a pick-up tool ; 

25 lowered down the borehole to a location adjacent j 

26 the obstruotion. 
27 

28 8. A method aoeording to elaim 1 or olaim 2, in which 

29 said prooaaaing compriaea aonio re-transmission. 

30 ' 

31 6. A method aoeording to any one of the preceding j 

32 claims, in which convaraion from the electric < 

33 signal to the aonio aignal lncludea digital 

34 modulation of a oarrior frequency in the range 100 1 
38 Hi to 10 kHl. 
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7. A Bath d according t any one f th preceding 
claiae, In which tha aenle tranenleei n ia 
affected by longitudinal vibration. 

8. A nathod aocording to olaln 2, in which tha 

alongata nanbar ia a drill atan, tha obatruotion 
ia a ahut-in valva in tha drill atam, and tha data 
conpriaaa preaaura-veraua-tina in tha drill atam 
banaath tha ahut-in valva. 

9. Apparatua for transmitting data in a borehole, tha 
apparatua eonprieing a transmitter and a receiver; 
tha tranaaittar inoluding naana for oonvorting 
data paranatara into an alaotrio aignal and firat 
tranaduoar naana raaponaiva to aaid alaotrio 
aignal to ganarata an aoouatie aignal , tha firat 
tranaducar naana baing adaptad for physical 
coupling to an alongata nanbar extending along tha 
borahoia wharaby tha aeouatie aignal ia propagated 
in aaid alongata nanbar; tha raeaivar eonprialng 
aaeond tranaduoar naana adaptad for phyaical 
coupling to aaid a." sngate ntnber to produoa an 
alaotrieal output corresponding to aaid aeouatie 
aignal, and aignal proooeaing naana eonnaetad to 
raeaiva aaio output and operative to prowess the 
data into a condition for onward transmission. 

10. . Apparatua aocording to olain 9 for uae in 

tranenitting data fron one aide to the othar of an 
obatruotion in aaid elongate nember, the firat 
tranaducer naana being coupled, in uea, to the 
elongate nanbar at a location on aaid one aide of 
the obatruotion, and tha eacond tranaduoar naana 
baing coupled, in x>~<:, to the elongate nember at 
tha othar aide of the obstruction. 
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1 11. Apparatus a e rding t claim 9 r claim io, In 

2 which the first tranaduoar m ana la a 

3 magnotostriotiva tranaduoar adapt.d to ba mountad 

4 to tha slongats mambar to produea longitudinal 
0 aonic vibrations in it. 

6 

7 12. Apparatus according to claim 10, in which tha data 

8 paramatar oonvarting maana ia a fluid prassura 

9 tranaduoar for monitoring Cluid praaaura balow 
10 said obatruotion. 

11 

12 13. Apparatua aooording to any of olaima 9 to 13, in 

13 which aaid saoond tranaduoar maana oompriaas a 

14 nachanioal bandpaaa filtar and a piaaoaotiva ' 

15 alamant mountad in sarias on tha alongata mambar. 

1« 

17 14. Apparatus aooording to any of olaima 9 to 13, in 

18 whioh tha aignal prooaaaing maans inoludaa 

19 alaetronio filtar maana. 

20 

21 15. Apparatus according to any of claims 9 to 14 , in 

22 which tha signal pr.nassing maans inoludas a 

23 mamory for storing rtoaivad data, and maana for 

24 transfarring data from tha mamory to a pick-up 

25 tool lowarad to an adjacant location in tha 

26 borahola. 
27 

28 16. Apparatus aooording to claim 15, in whioh tha 

29 pick-up tool inoludas a furthar mamory in which 

30 tha data may ba storad until tha pick-up tool is 

31 raturnad to tha surfaca. 

33 17. Apparatus according to claim 15, in which tha 

34 pick-up tool inoludaa maan* **r *r*namittincr tha 

35 data to tha surfaca via a cabla. 
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1 18. Apparatus a cording to any f olaios 9 t 14 , in 

2 whioh tha signal pmoaaaing naans inoludaa a 

3 furthar laotroaeouatie tranaduear t r 

4 retransmitting tha data aa an aoouatie signal 

5 along tha alengata aaabar. 
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